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Abstract:

World demand for energy is projected to more than double by 2050 and to more than triple by 

the end of the century. Over the long term, the reserves of fossil fuels, including materials for 

nuclear power, will fall short of this demand and their continued use produces harmful side 

effects such as pollution and global warming or radioactive waste. How to meet this energy 

demand in a sustainable way is one of the biggest challenges faced by society. Sunlight is a 

compelling solution to our need for clean, abundant sources of energy in the future. More 

energy from sunlight strikes the Earth in one hour (∼4.3 × 1020 J) than all the energy 

consumed on the planet in a year (∼4.1 × 1020 J). The challenge in converting sunlight to 

electricity via photovoltaic solar cells is to dramatically reduce the cost/watt of delivered solar 

electricity — by approximately a factor of 5–10 to compete with fossil and nuclear electricity 

and by a factor of 25–50 to compete with primary fossil energy.

Luminescent polymers are finding increasing applications as light-harvesting systems that 

mimic the light collection processes of natural photosynthetic pigment arrays.  In the 

photosynthetic unit an intricate array of pigments absorbs the incident radiation and then 

transfers the absorbed energy with almost 100% efficiency to the reaction centre where it is 

utilized to induce a charge separation as the primary step of photosynthesis. The synthesis of 

luminescent polymers with well-defined architectures is a requirement for the development of 

optimized structures for these and new applications. In particular the ability to place 

luminescent groups at specific locations along a polymer chain can potentially provide control 

of the process of excitation energy transfer. In this contribution, we will present the synthesis 

of a variety of functionalized linear and star polymers that are designed to optimize excitation 

energy transport of the absorbed radiation to a variety of luminescent energy trapping species

(Scheme 1. and Figure 1.).1,2 The polymers have been synthesized using a living free radical 

polymerization technique, reversible addition-fragmentation chain transfer (RAFT) 

polymerisation, which can provide a high degree of control over molecular weight and 

polymer structure.



Scheme 1. Overall process of the RAFT polymerization and various architectures synthesized 

via RAFT. It is apparent that RAFT polymerisation provides a means of introducing 

specifically placed luminescent groups into the polymer since a component of the 

functionalised RAFT agent (R) will be incorporated at the end of each polymer chain.

Figure 1. Schematic representation of the energy-transfer processes within a star-shaped 

block copolymer.
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